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having a refractive index different from that of the first polymer, and does not include an 
electrically conductive metal. 

The external reflecting device or the light sources provided with a built-in reflecting 
device of the prior art described above, however, have such problems as described below. 
That is, the light source provided with a built-in reflecting device has reflective layers 
disposed therein, and therefore does not allow it to easily change the directivity of 
radiation and the range of illumination in accordance to the operating conditions. In the 
case of the external reflecting device, on the other hand, it is relatively easy to change the 
directivity of radiation in accordance to the operating conditions, although the reflecting 
device is bulky and therefore it is difficult to use the reflecting device at a place where 
sufficient space cannot be secured while meeting the operating conditions. Also the 
directivity of radiation is uniquely determined by the design of the reflecting device, and 
therefore cannot be changed after installation. 

Although it is known to use the dielectric reflective film as described above as a 
material to constitute the reflective surface of an external reflecting device (such as a 
reflector disposed at a predetermined distance from a light source, namely being separated 
by a body of air), no means has been suggested for easily changing the directivity of 
radiation in accordance to the operating conditions and for effectively improving the 
intensity of light radiated by the light-emitting apparatus. 

Accordingly, the present invention provides a light reflective film capable of easily 
controlling the directivity of radiated light and the range of illumination in accordance to 
the operating conditions, and also capable of effectively increasing the intensity of the 
light emitted by the light-emitting apparatus, even in a place where sufficient space for the 
installation of the external reflecting device cannot be secured. 



SUMMARY OF THE INVENTION 
The present invention further provides a light-emitting apparatus capable of 
effectively increasing the intensity of radiated light by using the light reflective film 
described above. 

In one aspect, the present invention provides a light reflective film intimately 
contacted with a light emitting surface of a light source in such a manner that a part of said 
light-emitting surface is covered with said film, thereby the intensity of the light emitted 
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from the remaining and uncovered part of the light emitting surface is increased, 
characterized in that the light reflective film further comprises a dielectric reflective film 
having a reflective surface opposed to the light-emitting surface of the light source and a 
light-transmittive adhesive film intimately contacted with the reflective surface of the 
dielectric refractive film. 

In another aspect, the present invention provides a light-emitting apparatus 
characterized by being provided with: 

(a) a light source, and 

(b) a light reflective film intimately contacted, through a light-transmittive 
adhesive film, with a light-emitting surface of said light source in such a manner that a 
part of said light-emitting surface is covered with said light reflective film; and 

showing an increased intensity of the light emitted from the remaining part of the 
light-emitting surface of said light source, said part being uncovered with said light 
reflective film. 

Subsequently, preferred embodiments of the present invention will be described in 
detail. 



Fig. 1 is a cross sectional view showing one preferred embodiment of the light- 
emitting apparatus according to the present invention; 

Fig. 2 is a cross sectional view showing one preferred configuration of the light 
reflective film according to the present invention; 

Fig. 3 is a cross sectional view showing another preferred configuration of the light 
reflective film according to the present invention; and 

Fig. 4 is a graph showing the results of evaluating directivity of radiation from the 
light-emitting apparatus according to the present invention, with the angle of rotation 
being plotted along abscissa and the luminance being plotted along ordinate. 



BRIEF DESCRIPTION OF THE DRAWINGS 



DETAILED DESCRIPTION 

First, an operation of the present invention will be described to assist in better 
understanding of the present invention. 
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WHAT IS CLAIMED IS: 

1. A light reflective film intimately contacted with a light-emitting surface of 
a light source in such a manner that a part of said light-emitting surface is covered with 
said film, thereby the intensity of the light emitted from the remaining and uncovered part 
of the light-emitting surface is increased, characterized in that the light reflective film 
further comprises a dielectric reflective film having a reflective surface opposed to the 
light-emitting surface of the light source and a light-transmittive adhesive film intimately 
contacted with the reflective surface of the dielectric refractive film. 

2. A light-emitting apparatus characterized by being provided with: 

(a) a light source, and 

(b) a light reflective film of claim 1 intimately 

contacted, through a light-transmittive adhesive film, with a light-emitting surface of said 
light source in such a manner that a part of said light-emitting surface is covered with said 
light reflective film; and showing an increased intensity of the light emitted from the 
remaining part of the light-emitting surface of said light source, said part being uncovered 
with said light reflective film. 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Reference is made to the following documents: 

D1: WO 94 22160 A 
D2: US-A-5 510 965 
D3: EP-A-0 214 535 

The document D1 is regarded as being the closest prior art to the subject-matter 

of claim 1 , and shows (see description page 2-3): 

A dielectric reflective layer which is in direct contact with the light-emitting 
surface of a light source for improving the intensity of the radiated light. 

2. The object of the invention is to provide a light reflective film product comprising a 
dielectric reflective film and a light-transmittive adhesive film to be intimately 
contacted with a light-emitting surface of a light source in order to increase the 
intensity of the light emitted by that source. This object is achieved by the 
technical feature of independent claim 1. 

3. The subject-matter of claim 1 therefore differs from the teaching of D1 in that: 

i. the light reflective film product further comprises a light-trasmittive adhesive 
film facing the dielectric reflective film whereby in use the reflective surface is 
opposed to the light-emitting surface of the light source. 

4. The aim of providing the dielectric reflective film faced with a light-transmittive 
adhesive film is to avoid decreasing of intensity of the light reflected on the 
dielectric reflective layer by providing an interface between the light emitting 
surface and the dielectric reflective layer with an refractive index higher than air. 
Document D1 does not refer to this problem neither to the corresponding claimed 
solution. 

6. The remaining documents also do not address the problem, since in particular: 
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D2 relates to a unique reflector and director which is adapted for use with 
fluorescent light fixtures for reflecting and redirecting light emitted by 
fluorescent tube lights. The reflective surface may be a silver or chrome-like 
coating on the light protection tube or a plastic film having a reflective 
metallized coating of aluminium or other suitable metal. 

D3 relates to a reflector of coated plastic film being metallized on one surface 
thereof or having a reflective metallized coating of aluminium or other 
suitable material which can be wrapped closely about to the outer surface of 
a fluorescent tube and which can be attached by stripe of glue. 

7. Therefore the technical feature that the light reflective product further comprises a 
light-transmittive adhesive film facing the dielectric reflective film whereby in use 
the reflective surface is opposed to the light-emitting surface of the light source is 
not disclosed or suggested in the available prior art. 

8. Claim 1 meets the requirements of the PCT with respect to novelty and inventive 
step (Article 33(2) and 33(3) PCT). Claim 2 refers to an apparatus provided with 
the light reflective product of claim 1 and therefore also meet the requirements of 
Article 33(2) and 33(3) PCT. 

9. The subject-matter of claims 1 to 2 has an industrial application in the field of 
lighting. 
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